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(54) SEMICONDUCTOR AMPLIFYING CIRCUIT AND RADIO COMMUNICATIONS 
EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To execute operation 
with high amplification efficiency in spite of the 
difference in the output levels by incorporating 
and constituting plural field effect transistors in 
multiple stages and providing a correction circuit 
control bias voltage which is applied to the gate 
voltage of the field effect transistor in a final 
stage, when a high output mode or a low output 
mode is indicated. 

SOLUTION: A field effect transistor is constituted 
of the three stages of a first stage transistor 
OstFET), a second stage transistor (2ndFET) and 
a final stage transistor (3rdFET). A power control 
terminal (Vapc) controls gate voltages (Vg1-Vg3) 
of 1stFET-3rdF£T. A correction circuit 40 is made 
capable of using the gate voltage Vg3 the 3rdFET 
in a linear state, with a high level signal being 
inputted to a connection point B at the high 
output mode and can use it in a state, where the 

amplification efficiency of 3rdFET is high with a low level signal inputted to the 
connection point B at a low output mode. 
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mimwm^t, m2nmm^t. wrxm&m 
m 2 <D*mimmm? & m u ±am i 

m i w&fita i wwre fctMisi'u 

& 2 W?;ftsg 2 ttjR«K?K:£tft£ *u ±XBSS 2 ©¥ag# 

•wwotmi i <D*mimmm*<Dm 1 «?tt^){: 

m i i mmm^tiiitiffittimz ti. 

m 2 sss? &m 2 swtsss^ tu ±«bsb i <D*mfo 

mm 2 <D#mtmmm*<D% 1 ss^tsg 2 Jtt?<z>M«» 

*»(**i«lHlH|cDtB*K:iStT, ±§318 2 ©^3£ftif *g 
j^©#JM^{c{ft£-r i/^ynfe«||it5# 
*tttflII5U». 

[MsRS 2 ] if mm. 1 ©«3&©*a!^*it<@fi?^ at, s 
fc*3©JNIW*«MiJ*F*WU * 3 

tt, ±gafs 1 <D*mtmm&* tx^m^m^m 

^tffg 1 «WHTO8R3ft 5 fc#fc±ESS 1 ©*£# 

2 «SUH?C!g|*$ ft, SB 3 o^Mftffdf If ©» 1 «g 
Tfctg 2^©H£$it;h<£m$it#, ±g3Sg 2 ©*^«iii 
*ilfrF©Sg 1 Jft^fcSg 2 ag?©fHI£MftSSSE «fc 0 

tttfj^-FTtt, «*iBA«fCSB 2 ©i£#{*if*g3t^© 

[»«3H4] iS««3cDffi*SiJfflI|l]BS(±, ffljEffl*^ 



m 2 nmmttimzti* «w*H*±BiB*^- p» 

05 £^fc^£ft*^#*i«f[H]B&. 
10 («B^tJ^*n*4M|»*l»«lHlI». 

[is^7] m&m 6 oiNKt^miBiKuu ±i3ffif» 

©^i*tftg^^, ±g3«IEffl*^f*tSti^^> ±13* 
15 [af^«8] IW^6£D#««di*ifl]BS(±, ±§3«* 

jgvvc^sfta^MWtaMHiiitt. 
20 ©^{*tt nm^, ±i3«jEffl#*!!M*itii5fs^> ±ta* 

[ffi&m. io] ^ i sg^ tm 2 sg^ kinwmii? * #r 

25 ^l*^Ji8^ii> S2»agSS^i:, ;W7^ 

±tmm.<D¥m<mmm?i*. m 1 <D*m<mmm? t 
m 2 (oimimmmttm u ±e» i cD^#<*ti(@* 

« l ifim l «B«t?K:8EII$ ix> 
35 *f«@^^l±> 

40 m2<D^{mm*¥<D®Mffi : Pb;u7xm&m¥(D 

ffiK-imZtl. m 1 (DOLte- h*T-i±, « 2 ©*a»<*ti 
45 ttl^*^WT^U^;i/*IBUWrs#«fl:«WilHl». 

[igjRS 1 1 ] m>m i o <D&$i<D!mtmmm* 

it. Hlc*3«Di|Mi«J«Mi3H^**U ^3©*^f*ti 
♦iSS^tt, ±§B?6l©#««iat*i^i:A^4»^©Ht 

50 ^77«^5gf i WSl/^W 7^&M$n> 
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ft 1 Jg^ #ft 1 ttfflUK?fc:&ge£ £#K±i3ft 1 © 

^#«jns^©$ij«^m^fi<]^^^n, ft 22s 
im&m 1 2 ] m#m 1 1 ©m^JwiBSfctx ±§3ft 

lcDdM^E-K-Ctt* S*m;W§Kft2©^fl3f(iJiS 
^ ©WflW^CWIM- 77 ±§3ft 1 X 

tt±I3ft 3 ©*3?t*tf ^^C^iT 2,;^ 7X1/^ 

1 3 ] M** 1 2 CD*^«ii^[H]6&tt, 1 © 

im&m i 4 ] m&m. 1 3 ©^gfttitiiBifttt, ±13 

immm 1 5 ] m#m 1 3 ©**£#*§ AsuEsa:, ±aa 

cst^st 1 6 ) m#m 1 3 <D#mtmm®m±, ±b 

[M*g 17] » 1 «kp tm 2 £«Mf? & m~t 
mimma^t, m2mmm^t, iuw77« 
ssT-feoT, ±aasa©*««at<ijs : ftt> ft 1 ©4^9 

7 ti, 
ft 1 ag^#ft 1 «9Wii7(iSEtt$tu 

ft2Se^ft2®igS|8^tSSg$tU ft2©4^{*tf*I 

#JtB!SiS^#ft 1 ©4M»tt*(Nf X?<z>& 1 WttWSRMlz. 

ft 1 m=?im 1 WBJIHFfcffiASB^ CSBKSn, 
£2^#g2ttj0^£&|ft$iu SB 1 K 
~tZ\±, ft2/W77«i&^J;!5{fe&^:g>;W77l^ 
;i/*-«fc«t4J:5MWU ft2©ffi^-KT-tt, * 

[w*« 1 8 ] mmm. 1 7 ©fcf&©4«i*fl3f *§3fs^ 

^ Mfc»3®*#M«MB*-?S«U ft3©4^f*if 
IMi^tt, ±§3ftl0^ftJi$i^i:A^^©ratc 

sttdtu «Mw«B?*»x*sB-?taa«$nsi:»fc:, ft 

1 /W T^ttt&Sffi^J; DTffeMMDtU 77 

*u ft 1 ig?#ft 1 ttSW? lcjgif§g£ft£> fc#C±E» 
l®^#f*^*iS!l?®«U«Bl4|B^K:aSlfl<j^g^$ti, ft 

2 tfft 2 «8^kiKM$n«^«flciim[iiei. 
[M*a 1 9 ] n$m 1 8 oomtmm mm*. ±k» 

1 ©ffl±f*- Kftt, «*tti*l*fcSS 2 M>f 77{fcSi&ag 
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J P«t»3WI&-rs^W7'7U^;U^ ±83ft 

itmm. 2 0 ] mxm. 1 9 ©4^f*tf «@E]&&fci:> 1 © 
cat^ 2 1 ] ffsRJS 2 0 <D*mtmm\Eim*, ±e 

[is 2 2 ] mxm. 2 0 ®^aiflsai<@taBS{±, ±ib 
10 mkn*mtmmmtt'^*-r7mh^>vx*zm 

[is^ 2 3 ] m&h 2 0 (D^mwm^mmt, ±53 

15 [W«®2 4] aSMt*SiJ»llESii, ±f3Si&«*SiJ 

{fSMT-*oT> ±§34M*f*JtfM[IIBH£. ftlSg^i:ft 
Xtt^J-h, tht>m?b, illW?i:, ft2SiTO 

co^»Ji*a*^tt, ft 1 o*^ftiiti^^ tft 2 
25 ^«at*S^?^#b, ft 1 ®^##aita*^ii> 

/WT7«:«J&$iX, 

ft i m?wm i «wiiK?caBK**u 

30 iB2JB-?*»SIS2«WBK?K:l»R*tu ft 2 CD*3W*ii*i 
«HBttS?*»ft 1 ©^IMWMMiJR?©* 1«»-?K:«!W<IC 

ft is$^a s ft i mMM=F tmti^izmm^ti, 

35 *2«-?**J|l2««0SK?K:l«IBS*U ffiAWWHtttt, 
ft 2 ©iJMWfldtJBW^ftiJWIIHFi:^^ 7xmtm?<D 

©tB** s ^©>-^;i/K:ffJ|5S^ix.5«t:-5^^ ft 2 ©4^ 

40 U ft2©t±5^^-h*-c-ii, *^{*agt§[I]ff&©tb5^{^ 
bT, ft2©^«at*SSR^©$fJfflBB^(C«f&^S-'W 

[t»«3t 2 5 ] ®#m 2 4 comKD^mtm^m^- 

tt> J8tJ|53©#»»lt«*?ft#U ft3©i{M9«ai 
45 SJ*fWu ±§3ft 1 ©*^<*dS<i^^ i:A^SS^©F^(r 

-Y 77i»|&Jg^ J; tlf^l/^WW 77«?H, 

ft i jgHPtfft i «ai«Kf tsass *i* t#iz±mm i © 
so ?* s ft2«®ig^c^$n?»iR«aiim^So 
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2 6 ] m&m 2 5 (omtmmmKtii. ±%sm 

H»#K2 7 3 m*H 2 6 CD^MMMtiflafttts 1© 
[ttsfcB 2 8 ] 2 7 ©¥£#31*1 ®B§W:, ±IB 

[ffltsRJH 2 9 ] if sfcH 2 7 ©^^«ait§HIB&tt, ±13 

im&m. 3 0 ] m&m 2 7 cD*^(*Jttiiiiestt, ±83 

[»5R«3 1] ¥a£#tf ♦§[»]&& fc, e»«**iJ29lHlli& 
i:, ±§3SiMI^$iJ^I5]SS{3ai^V^l/^Ji^-ri.^'7 
-v^;uJi^f*&W^sjii^ii(g^©f*)oTs ±§3 

4£*tt*fmis]B& ft 1 *r fcSB 2s%?t®mffi* *m 
mimms^t, m2®mm*t, mi>^7*<& 

If&SH^i:, ft2;WTX<^^<fc5fc£>^fld«t§II] 
S&T'fc^T, ±flBKtt©iNMWMX : m. ft 1 ©¥£ 

<mmm* tm 2 eumtmrn*?* m u m 1 

ft 1 mrawe 1 maw? £8gn& tu 
m2S8?&m2mm&ttimtftu m2 o^mtmrn 

«i 1 J^#ft 1 wRi&F-tmijmwztmztis 
m 2 m*vm 2 nmm^mm^ tu ft 1 ©tu*^- p 

*««MMilalHKOUi*fcj*;tT, ft2;WT*{fc£Jg^ 

[bm&b 3 2 ] ffi&m. 3 1 ©tufc<z>JNFtt*8M*? 

«J*P«U ±fEft 1 ©*»»i|Mi*-f fcAAflH^CDlBlc 
»KS*l »JW^tfXa*?lc!^SftSfcftC, ft 

1 /w 7'^w«&js? <t 0 m£v<jw)jw 7* 

*u ft 1 Sg^AMsg 1 «Sttii?k:&n» i;#£±!3ft 

2 ig}^#ft 2 ft&wregGtt;* *t£«safg£SB. 

3 3 ] m#m 3 2 a*j«iihihh* % ±§3ft 

1 ©HMrt- KTfHU «*Hi*»fc:!B2;WT^«ie« 



l&flff «fc 6W&t4^-f 9{&V^(Z>-C&S 
[if#«3 4] IS*B3 3©^#df*l[HlSS{±, 1© 

05 *mtmfo±izBf&i<ti2>mmMMmmo 

im*m 3 5 ] m#m 3 4 <z>**fttM[a]i&& ±13 

[ffi&m 3 6 3 ffi&m 3 4 ©^Nw*at«iiHiffitt, ±§3 

[If 5R« 3 7 ] if mm. 3 4 ©4&4»tt3ftM[B]!&& ±13 
15 [a*#«3 8] m*?fc*2»?fc*J1P»^*#* 

±g3ffi»©^#ii*SJts^a:, ^ lS0^«fldtM9lt? 
20 m*S©*##*i*iS!S?£ * ±K« 1 ®L<D*m&. 

25 *l<IKWSI51«B*IKFK:jjBMS**u 

»2iW#8 2«B*?C»R3*u ±g3tB*S!©^ 

1 m<D^tmmm?(Dm 1 

as 2 jg^ &m 2 wmattmrnt* tu ±%am 1 @©*g 
±Em*so*4ii»ifB* : f ©jb im?twi2m¥v>m 

35 U ttJ**J»ilii&{±, ±I3a±7©©^f*ii<i^©fiJ 

^e-KT*tt> *3w*an@iHiBS©m** j m^©L"<;i/K:«i 

40 i|MI!M*a««ll»©ai*t:*6t"C, ±f3tB^®!© 

[0 0 0 1] 

U, WfcffiHi*t-K«fCDlf«j»**lRl±***i4:** 
50 [0002] 
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mmmmmw) <DmBm<vmmm&t3m^z, mos 

F E WaAs-ME S F E T***i5l!t:«*aA/« 
jSa«W&£*lTV<So 

[0003] »i^ais«ST?ttfiefflss^fc:-&to* 
rsms ^ sxd^w-v ^; Wi^m-^ £ «t o t mihsj& 
£^>1-Sot?£ttS*££xTjMS£^v\ ffe©SS^« 

issss t vrnxmrn £ £ b £ -a- & v n «t ? & a^jes 

[ooo4] Mm&mt>mmm (nsm&mtimm& i 
c : RFrntim^mm iz-o^xit, B$iBPtt$MT 

TB^L'^bD^^^j 1997^1^275^ P115~P1 
26Cf3HS*lTl^S. ZOXmWt, :Jt#©9 0 0MH 

z &<D*;u?i55mftmm<Dmi$tt j $>mm<z> gsm^ 

5£C^vvt83«8£ft-C^So c©£ffitt:tiU ffi* 
#J®#^£-^T*)i3fK£*xTl^Ts rffi**!HBD5SCfc 

urjE < &m $ v ^ s ^ , mmsmmmmwrnm 
it— jgfcu-cfevt, y^^^^y^ttm^^m^x 
m.&m~-(D\tim^(D*%z*g.z.2> • ■ • j ^tsm 

[0005] isixiRCtt, rifc^-efe^ji 

i&ft#lifF^£ *XT v ^ S **fcB* t S v ^ffi* A 5 f§ €> n s 
[0 0 0 6] 

Jf ♦§ElBS) ii, AP C (Automatic Power Control) HI 

Afc«:*J:dty-h«ffi* t lli'JW**x*«lJsaiK:&oTV> 

So 

[0 0 0 7] ffrflB*ft*MIlIlft& 
V*»£Ctt, ^©miWA s &igE£{&T-rs;:kCfc 

s„ z.<Dtzsb, mkm&>&^tf.mmx-(DBi*iU'<;i'&'h 
z^mmwmsizit, mm$)]mifi<&<, mm^mmmn 1 

&©»BB#ini#js<fe*. 

[0008] ^t, mwmmwi&timim&xtiL, mm 

W7—M0S<DP—bJW TX&Ti? S£W"C*&S;i 
{am* (fci:)it£\ +5dBm) KfOU-TU 
t^-^AM/AMM (AM/AMconversion) #f£T 

-rs. 

[0 0 0 9] ffi^jl/^KoaVkCflMa 

^> d £l &C<£) ^>o 
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[0 0 10] *»W©ftfc©lfl*Itts m^U^UOiSV^fc 

&totriS^^$^-iM^i-s{gai*B$©'j -t 
«i«ftm-r s 3 k So 

05 [0011] *$8HI!©fl&©SWtt% ilB^flB43J:V«» 
imi-zztiz&Zo 

[0 0 12] *#BWOSiiI3«t?>tJ c K:*CDK* i OSWk*f 

10 *»C&ST-$>S5o 
[0 0 13] 

[fflUS£l*?i*TS £»©*©] #SHl343V-»T@B^£*lS 

f3©k43t)T*$)So 
15 [0014] ft*jTf3C*V^Ttt^NM*at««?©«fc 
U-T«JW&*r-9>5>** (FET) fcBlSVTS**, * 

5f7>W (HBT) , HEMT (high-electron- 
20 mobillity transistor) ^£^*> Sfc^MWfcifllSH 1 

&«©?(£&<« i-^v-W^^AKS^^ 

[0 0 15] (1) «ft©«#Mb*r- 9 

a©«iwa»* h ^ > ^ * ©y— h sffi £ sttn-r s ; w 

©«#!$&» r-v>s*x*fcSiin-*-s;w rxiiit ^ 
7-n>hD-;i/Sg^«tf)tt$&^^So ±I3«iE(p]SS 
30 «U gi&«*OT (APC) IHB&fr&lfittBa^-FOffi 

tt«RS©«IW»* h9 >y^*©y- h«ffifc**« 

So 

40 [0016] #*tefcfc*V*Ttt, ±f3^^i<SElBS 

it, mL(Dmmmh7>vx**&&KM*>&Asizm 

45 *t"So 

[0017] ±t3MIEI5]fiS(4Hul3«i^lft©«^3»* r 5 
>^x^©y- b«fiii:HtJ§3gKi«*SiW[eie&i:©ra© 
/N-^T^«M9lAa$iBS©S^A£Si^$ns. MIEE 

50. h7>-^^ atflMS©JS6t* : Fk:«t0flte8*ix5- 
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mzix, v-xts&immntiL (Gnd) cm{4@sg;* 

ft«St©©S#8&* h7>^ £E/f^©it32T-|I§'J » bfe 
t^XkfcoTV^o y^-AmiMbJRh?>^^ 
tt, HW >4&H? #±g BffilEAlttJMb « 

«?ca«*fu v-x*(H?3W»P«ft (Gnd) cm 

[0 0 18] WB/t-f yTHrTCtiU i±57J»7J 

[0 0 19] (2) *fc±|3 (1) ©«WtlC*V\T» >t 

[0020] *«gE{cjb*v^Ttt, ( i ) ©x-r v*-mn 
h 9 >vx*i&f~- vw^vsmz ttwrx 
^-fv?*pcs ±aa@«rtt*«wii!tt©m**saft-r 

■So 

[0 0 2 1] (3) MKflteXMaiCjSV^Tfit. ±1B*EE 

0Hn±*$r» ±i3S»^sijffli[ifis©ai^3^* s m^ 

£B7J^- K k U iSm^J^- K©«£te£T©«#38j* 

^e-f©«^, «^©©«#^*h7>^^^©^-b 
ig^t««&-rs^Mr^«ffitt-^©«K*qjjnb, ftfe 
©m#a&m h 9 >^^^ciot_hi3SK;m^»JwiiiES©m 

*Hf^W7^1ffi:l,TftJ&tS„ £©«Hi\ SSI 

e©«^« b 5 > * cea&t- ^t-f7^m 
wcwjes tiav^» ftb©m^jas h 5 > ^ * c«n£ 

-r3«*y-b«ffi«fc!)&0. 5Vgj£ffiv^*JEfc*- 
[00 2 2] *#teEfci$viTl4, ±IB43»tttffMlH]ft 

jbwr!k Axm?, miw*, «&©*ipmtftsg^, 
Buia«&©«#3tiS! h7>^ ©y- r ic&tt* 

r 9 > ^X * U0f4>«PMMl h7>^©^ 
- riUf^CgSSgSftSSfi 1 (WW**? k, «*£©©«#$& 

sh7>^^w-h nosers nsi2 «i8Mg? 

[ 0 0 2 3 ] me ( 1 ) ©3N£C<fctU£, (a) 
U^Mi^f^{ca^5^T@i&«7J©J«[5]BS (APC® 
tt) A- e. ©tB^fi-^T-^S^jas h7>^ ©y- r 



^R!2 0 00-1 5 1 3 1 0 



*j b&m^a&s h7> y^^oy- t-®E£'J -7*©« 
HT-ffiffl U fgfcB*;^- tttMRfSmJEMROQ/U 7X 

7^ y^?cLowv^;wt^*A:fcb-rs&@©«# 
05 ibikY cm* mmbm t^^mx-mm 

Ut^©Ir]±, AM/AM^t)!)S|Rl±-rSi:i:*»C, 

if^©[fii±{ijiK^p^©isi±h>fei)o mmmtico 

[00 24] ( b) ma^StfiDWMbSli r 5 >i>** 
k BU§3«jEfflS^«;S h7>^^ tt^y 'J * * CffJ 

15 **«©«immr h7>^ (Dm^.<Dttmx-m^ bfc*: 

S*fc:j&:oT^3£k*»e>, Stt«*«iJfflIiai^©m*fi 

# GRHVflre) fcJ:*y— h/W 77SEffl^ftlt K 
-*/V7— rSffi) ©^&e>r &{§&*>©:£ 
*>±# ») k£*>T# *) ©*d— rfc^iyH-TWMKfca: 

20 5k*»C> FETOWtt^^y*. ?&K£-(bC*fbT2c 

[0 0 2 5] aula (2) ©*«tt, MIB^S! ( 1) ©fit 

25 ©^seajEfctg k b-crgv^^-cttmifatjEiHigsiifgffi 

*v^tt«rei*KUi**-KftkS*j« 

^r)fc-^TV^5Clk* ; 'e>^ HU§B^g! (1) kl^I«©38lSS: 
U^f©^, AM/AMimtAS|^_hrSkk*>C, ffi 
[ 0 0 2 6 ] mm ( 3) ©^©li, huI3#@ ( 1 ) ©«t 

35 f— F/H77S- «K:bHij3Bftb©mi?ja*h7>^ 

* *l5f3g K«7J$iJP[IlSST*ffiiJ®-r S^fiKtd^coTV^S 
^kiP&s Bui33^8 (1) ©«fiE©S^k|5]®{3®ffi^ 
^-KT-tt^A 5 * AM/AM#^(ni±-r 

40 [0 0 2 7] 

{%W<vmffi.<DK>m JilT> El®«:#FSbT*^B^©|| 

ift9Jt-5fc©©^:Elic*^T, |HJ-«Sltg**1-5*)©f± 
RI-19F**MI^ ^©*£Sitb©aftBJitt#iB&-r?, 0 
45 [00 2 8] i&TIBC^ViTttiMlftaiJWJlS^^Jk 
bTfMM»jRb9>^^ (FET) fc«t tJgJiB^^:^-^ 
tf, ^^fldH@^{i*#58j* h 5 > ->-X * CPS t, 
*©T*(iJoi<, ;w#-7h7>y7^, ^d&^m 

h7>^^ (HBT) , H EM T (high-ele 
50 ctron-mobillity transistor) £tz*mtm 
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2000-15 13 10 



[0029] (i^sjBSg i ) i t-{±«i^j»* 

Huae (^JSisa^tfiBii : mm®'*?-***-*) 
seb (KWfusw c»Bbfc«ifc:ovvriwi8-r*. 

[0 0 3 0] 12 1 6 Ji#$g(!B©-S£i©fcfiS (USE 

cibs^T-^s. eb i tt*io®eas i ©*«« 

^s?a— ;i/©^ffiEIB&ia, E2«:iSJ^'i'7— ^ 

[003 1] *HSE^S8 1 ffi^^m^tftStl (SSJ3«E 
/l«7— tJ>a- Ki, H2C5«f *#©ffi 
«ifeE2CD±ffl (£®) C*+y7"3**Ma&*u *MB 

[0 0 3 2] flMMfc/17— "ES^a— 1 IfclfrSBfifc 
bT, WR4>*JMMI h7>^ £llttfef£H3&K bT 

[5]|isa<]k:#©«JEi£^3bfc^^t^-*^Tv^?>„ *2gngg!m 

*) £> fflSh7>^ (IstFET) , 2 
«r9>5>>l* (2ndFET) , i«JSh7>^^ 
(3rdFET) i:bfc38dftEi£C&oTl'»S (H343«t 
WBIl#flR) . «dBeJBl®«««f 17— *s?i— ;b 
114, ^^a^ftliibTC^iftSSfflOiS^^^-^ 
s?i— ;i/£Mi3£brv<>£„ 

[ o o 3 3 ] 9 r 3 &&mm*&Mmmzf#M vtz 

4)©T-<fct)> ^a4K89!W-fc7Vi5'^T— A5©f*KBI 

t^m-*- 5 7 * * m 6 * , mmimMAR 2 cdisc ^i* 

fcBH* bfe v^fiM/««it«K:§ I ■oWif scfcCioti 

[0 0 3 4] C©*^y7*3{ilEiSSIR2CD^7>KBB 

-SI'KttttlflftbTV^. 
[0035] jtufgKifHaflst 2 ©TBMIB£J4, 

[0 0 3 6] H3tti!»afi«2o3paiia-e*a- -©ei 

C43V*T, IBifI»K2(D-S3a (HtfTfll) 
SCfifrot, A^jiffi^ (Pin) 10, M7-3>hD 
-JVm? (Bias SW)1'1, ^7>H5S^F (GND) 1 
2, /V7— 3>bu— (Vapc) 13, y^>r' 
Sg?14i;&3, flh©*2l daf±fll) Tfttfefr 

6£KlRl4»o"r«ffli*f (Vddl) 1 5 , «®JS? (Vd 
d2) 1 6, ^5>H«Kfl 7, USSSffi^ (Vdd3) 1 
8, ffi^ig^ (Pout) 1 9i:fc£. 
[0 0 37] B^f!iKl£tfi2©&lB£<*. m#3B) 



r hfcire «a%**i*«fc©JStt. c tmm^tsti 

05 [0 0 3 8] 1 st F E T £: 2 nd F E T ©^^^NfcS 
tRfc^yU^y^CjefiRSiXT^S. 3 rdF E T 

(Q 1) tt 2 2 6, 2 7T-^ffi£^ixT 

14, HuE3rdFET*«)ER-rsWP«I*h9>y^^ 
10 i:, 8W**IEB«JMMRr?>S>;** (Q2) 

y i;^><y^{zJBjg£^nTV>So C©Q 1©— SPSWJERt" 
SWMMItr9>S?;i*i:, Q2&*«fM»*h5>'S? 
**tt*©l)|jBi*Biyc*S. b*»U ^©*££«4, 
EI4lZ^1-«t^t3, Q2J4Q 1 ©j5fi£©lt*stlBt'h bfc 

15 rfcss&k-aT*?), wici»^*n*v^i/5ooa 
igg&©m^ffl^ owwi*) cj:5y->/W7^iE 

20 T]«f»filt:iMie***fc«>'e*4. H4tJ±Q 1*J:W 
Q2©y-b CGate (1) , Gate (2) D ^ Ql£«fc 
VQ20h'V>f> CDrain (1) , Drain (2) ] ©;s* 

[0 0 3 9] HSC^wOMMfctfyi*— >SP^3 014 

b<tt , 7'r-Vgfi^ffl©^i^ K^k&So HufB^MWfcf-y 
725~2 7©EI^b55:V^«8gi:B^if3«i^A i ^t^^'— > 
gP^-3 OTftSiSBfflJa-tt^WlO^-f "^3 1 

30 '[00 40] SBWCttWBJNIIff^-J'r 2 5-2 

[00 4 1] *HK6^SS 1 ©*««f 17— ^S? a-^ 1 
{4. 12 lt^Vf <fc3&^MaB&l;:fc:oT^:i>o C©^fffi 

35 @Bi4ssa5©»*w-r*)©"c*s. at43, ft^ii-^ 

[0 0 4 2] C©[l]K{-i5VNT, /1b— 3>hO— -IWH 
? (Vapc) CioT IstFET, 2ndFET, 3rdF 
ET©-?*-h«JI (Vgl, Vg2, Vg3) «Mfll-r%. * 

40 i£9i&ffiJ«g 1 T-fct, SiW*1W«IIllB©HJ**A*"r6/i 
■7-n>hn-;i/Sg^ (Vapc) i:, ftK&©ttJftttX 
h7>^^ (3rdFET) ©-T— h fc©P^l3»4, ffliE 
@B&4 0A s l9:lt^)^^•rv^«.o 
[0 0 4 3] Cl©ffijE[fll8S4 0(i> ilC^t<t-5C> 

45 fffllBBttJ9©**%Jll b5>^ ( Q 1 ) <D7-h£ 
H?Jl3VapciS^ i:©H©^W T^*JlSiAOi^BS©«c^ 
At K Vtfg^^ fty— h* s ffitn;R 2 £/t-bT^ 

Asa^stfitK «taH^$ n s n ^ + *;us© 

*fjEffl«5M»JRh9>y^^ (Q2) i:, SijiBffiiEffi* 
50 JM»JRr5>$>** (Q2) ©y-hCHW 
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S©7vf yffflt#»Sh7>^^ (Q3) lutH 

x-r vi-mmM-tiiWiY^yvT.t' (Q3) ©y-htg 

feSBt©(18£gEM;*tl,SffiStR3, R4i:4*1-S«l 

^Sg^ (Bias SW:/^— 3>ha— fl/SUFf) 
[0 0 4 4] 3uiaftttjftBC& MSiifsS'7^AK;fc 

[0 0 4 5] ;W777>f ^^SS^Highl^^WI^-As 
A*£tvSi:> ^yfffl«#3S«h7>^^ (Q 
3) #*->U MiEfflS^S h7>^^ (Q2) CD 

X* (Q2) ©y-b*ffiVg{iVapc£lt0iJ-rsl$te£ 
^•T (EI5©&{il©^7#^) „ 
[0 0 4 6] ttz, ^m^CLmV^JV 

(Q3) tf^U «JEffl«#3Sjmh7>^^ (Q 
2) ttJEfllJfcjE* 'J 9/tEK*MJftU ^©^flO©^ 

iD£*l,Siu 0 5 ©£©^7 (fgm^— KB$©^5 

b n&itmws&wimw. v^yv** a 

stFET, 2ndF E T) (Dtf—hMEEHiTXfr *) if'Of 

[0047] *mimm i i 

£*B2>&A,£ii£!&«i£T-l±> ii0i3Highl^;Wi-f§:fc e kV 
fJ»ElBS©ai±/Sa (Vapc) jWH3£*JEfeLti:5&:3» 

v%So tztztt, m5(D^^yiz^xm.^ns.^ i. 

5VtLfe^ #h5>S?^©^-b«EE (Vg) 

^7f:::fc^TVapc#l. 5VJJLh*fettl. 5Vi>) 
**^«ffl©^-b«E (Vg) h&*K (Sffi*^-K 
X'\±® 5 ©*ffi!]Of£m*^- KB§©^7 7 t*V>t Vap 
c#l. 5ViDt)(SV^l. 5 VaTCfSV^^CD'^ 
-hWE (Vg) £&5 0 

[0 0 4 8] L&tfoT, C©*gIE[H]8&4 Ofcitii*. 
0 5 ©£ffi!J©{£tisa^- KBS©^ 7 *> & J: *> 
C, i«iaot#3»*h7>^^ (3rdFET) ©y 
(Vg) 2 VfcTFT-{£^©^b*#Vapc© 
Jttto*fcJtttLT»*fclWfcfcsfc», 1. 5V«t5 

[0 0 4 9] 3ftt±, 06©^77^?,^J:ot:> 



^pffi2000-1 5 1 3 1 0 



*jfiEb5>^7v* (Q2) ©KW> • V— X«^Ids 
©^b#*#<T*>y-h • V-X«EEVgs©^b*s/J% 
£^;:i:£<fc3o Q2©Ids-Vgs*m#V 
tWsLbDMtfrC 1 dstf* & < £<b L t * Vgs#& £ $ £ 
05 <bLfc^Cli:£*'JfliU-tVgs££'7>7' (7<J s»;<) f 

[0050] 17 tt*£EK0&JB 1 ©^^^^-^^J- 
-;i^*&^&A,£l£»mi£ (Sf^«iS*l) ©-gB£*vT 

10 [oo5i] m^mmmz, m 7 ©nEST-n * 7 mx^ 

iSm&'W-* S?i-;H VXtim* (Pin) caa? 
igJWS7-^i-;ulT-«^£ftffi;W? 

(Pout) ^^m^^nfcRF^iiiff-^tt, s^tfctts® 

15 SS7 1, S£fs7 7 2*mmVX7'> : rJ-7 3lzm 
[0 0 5 2] T'Vt 1 ^? 3-r-Sfl$nfeRF§{f<f^ 

20 lfr^ C ^tfe$ *VT 3 > h P — ;i/ P *J v t> 8 

[00 5 3] 3>hD- WJ>!»*8 2ttffi**Al^'< 
;H?JWIhM»8 3©3>bD-;i/D^y7 (A) 8 4fc, 
m*«^J«IE$fJ»ll]BS 8 6 © 3 > h D -)V D >y 7 
25 (B) 8 7{C/^>7— V-<-;i/JB^s^S fl %aii3-rSo 

[0 0 5 4] Btil33>bu— JVnityt (A) 8 4(ij3l 

h i\x$jt)^v — u *<jvmiMB* s Pl & mm lt ff fe* 

UJ*f{l^£l±5;>J-rSo C©{f#liD/A^^8 5T-r 
^-D^ffi^t:^#^ ;w-b^;ufi^SEV pl i:«i 
30 oTaWtAUPJWSlK (APC) ESS7 4{Cffi^$tU 
APClElgS7 4«:flJfflI-r5ffi-^C3&So APC08S7 4 
Ji, /t«7— 3> hD-;i/Sg^ (Vapc) tA^^ixSo 
[0 0 5 5]—*, fj§3P> ha— ;i/DS?y^ (B) 8 

35 T*ffcfcmam**a«j-*-*. -©fi^jiA/D^ms 

8 8T-T^-D^I^{c^$ti, BufSHighIx^;ue-^* 
fc(iLowb-<.;WS-^i:^oT^7-n > hn-j^i? (B 
ias SW) CtB^J^nSo tt, ftW*/^— ^E^i— ;u 
l©m?SSg^Vdd (Vddl~Vdd3) C{i«?ft9 0&mm 
40 £fc&o 

[0056] *mmjm i t3«tnKWT©3S)*5£*-r 

5. 

(i) M7-i/^;i/»^m-^fc:s^^Tii&m*s!Hwia 

SS (APC0K) 3CP^©tB^«^T-*«^3a*h7>^ 

«iE[HlSS4 0©S^B (;t^777-fy«?) i3Hi 
ghU"<;Ht^S: A* U#«^5S3^ h =7 y*s?.$ (Of- Y 

ms.it ') -Tcowmx-mm u> (sm^^- KTttt9i3» 

50 A*UT«^©«^3»Sh7>^X^ (3rdFET) 
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*#f*ii*i2iaife «fc vmmsMtm 




iSI$fl8©[n)±i:&£o *fc, iSS«2/©<£Mli«ife©'jN 
M<bC*>5SS#!3, tt»3MS*©'.h3Mb, «S<b#i£fiST? 
15, 

[0 0 5 7] (2) «*«©miMft*l*9>S>;** (Q 
1) i:Bu83ffiiEffl«l?«!J*b7>^4' (Q2) ii^y 
'J > » * £fi$fi££ ft> *oifflBli|jEfl!«JMMft h 7 > i? 

®B©ffi*«* (fMWt*) Ci5^-h/H7XttE 

mmmij<Dtt±& *> t. 3l%tw t> ©* n — r*-&*>* 

[0 0 5 8] HI873rSI2ll 0(±*%B1<Z> 

ffBW:«fc 5 ETC a . 

[0 0 5 9] *3«Be»2CDKWafc'<!7— tJ?a.-;Wt 
0 8 0^fiSHlKltaT-^-r#lfiRK:«t o T V> 5 o #ftJSf&S8 

2©Kffl*y^ , 7— tS>a- ;Htt, [21 8 ©^ffi[B]ES0T* 

ICiSlvt, Si^B%SiftS*«iJfflillIi», ttet>%v 

[0 0 6 0] H9te*3U©fcj!§2ffliSJa8k^'7— *S>* 

n>ho-;un^^^8 2fr?,gii^BliI&sai*l 
^(«iE$lJ^ii[l]liS*I^V^fc«|fi£C&•DTV^So ^UT, A 
P CUSS 7 4CJ:Sl«Ui* J E— Kk(6ffi**-l<©«I«f 
^^C/cCSIS^mEVapc(SW)(±, 01OC^LT$. 

[0 0 6 1] 
[SU] 

:y-:%::.v.::-K»*K4;:::::::v: 
Vapc(Stf)= -XVth 

::: : v;:;:::S:ssv:f::;::R4;>^:::::v:i^;:;::s 
[ 0 0 6 2 ] m 1 0tt*3KMBB® 2 ©fcfflay^—ts; 

[0 0 6 3] *HJ(aB?J2©^tt > mif3i95£«JEVap 
c(SW)£igi: UT, Vapctf/hS^WWCttffiffi**- F 
(12! 5 ©£{iJ©^) Vapc#*SV^lWCtt 



^^12000-1 5 1 3 1 0 



buIBH!^® i t.mm^> h'<D®mm*i 

iSffi^— FT'© 'J — 7 , U7 1 ^©IrI±, am/a 

M;gH4#ieLt-r5fci:*>^ ^e«^©(aM* s Eti. m 

05 *^6 s S<fe5o »Ttt^©(R]±«iaS§^© 

55S#9> &tfjuam*s©'h§Hb, $ifi-fbi«ij?re£ao 

[0 0 6 4] (HJ£^SI3) Ell 175SEI1 6tt#&W 

£9i?f «is«!ic&fc> a kit- & * „ 

[0 0 6 5] *|0fi^3©i«Hi^?— ^a-Mi 

Ei i ©t|{ffiI5]BS0■e^■^"^fi£^'^:oTv^So 
ass©^^?— ^^a- ;nau 1211 i©^ffi[UBS 

15 HfStJ:3fc, Buf23e^?Jl©«fco*cffliEll]K(ia2 

(3rdFET) *RS?<flfe©SfiHB«#3a*h7>^^^ 
( lstFET*3J:V2ndFET) <Df— hfcgE^SflS 

m i fj«^vapci m&m.mwt(Dmm$h$& y^^v 

20 (3rdFET) ©y— MCC^gE^ftS^ftJfP 

^Vapc2h£«1-5#lJ&fc:&oT^5o 
[0066] 12116 &*mmzm3 <dmhw7—*s> 

i?T-$>& 0 -©HB&T-tt, ffiffimffiMI® l ©[HB&£:fcV> 
25 T> ffi*S*l"<;U®JfflI|g8S8 3©Hi±;fs*«rAPC[n] 
SS7 4{CA^^-B-, C©APClHlgS7 4©til^ff^*Bij 
mm 1 ©JIBIJffi^Vapcl^X^$^-r 1 stF E T^3«tV2 

ndF e T&fflw-tz>wmmm®&& m^m^jffliE 

$|J»[HISS 8 6 (Dtitfim*5*mffim 2 StJW^f Vapc2t A 
30 *S*r«»S!©«IWbiRh^>y^* (3rdFET) 
* -^«BET-$iJtBir 2>«iSlg!$iJtai[H]K^ i: i^Stt f. ixT 

[0 0 6 7] mii3*0@WWIIlSS^i:*ifil©fiJ«l 
ESS^Ii^— K^0#^.IfilSS9 5tc<fcoT3J#x.e>*U 

35 tB^-HOW^CHU ^•@© : &h-7>^^^ (IstF 
ET, 2ndFET, 3rdFET) iJ^TtfAP C0B&7 
4t«t-p-r©JtBI$^ faffi^-K©»&^l±, IstF 
ETi: 2ndFE TtfAP C|o|BS7 4CtotSWtl > 
3 rdF E T/«»ia»JWIBB»«T?-««E-C#J»Sn4 

40 «t-5t-'fcoTV'>S 0 

[00 68] Huge^B— b«J#^.l£l8S9 5 tin > hD-;i/ 
D^y-i' (C) 9 6 ;®3>hD- ;i/Di?v^ 
(C) 9 6^<toT$iJffll^nST^-D^^ (S 
W) 9 7i:T-#ig!t£ftTV^o ^E- KW#^-lalS&9 5{± 

45 3>hP— ;i/Di?y^8 2©m*fS-^^«t-3T«t»«lti 

[0069] 12112 K*5 ^Xfi&iHtl^- f 

50 tUA^E- HTftt 3rdF E Tli-S©y-btEVgt:& 
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•oTVSo fci:;L«Vapc#l. 4V4«i:U 

T, V a pc^iSv^SgT-{ii§5tB*^-H-t-lW^$-fr> Va 

[0070] 01 4iz*mmm3(Dnmw*? 

C*B-*>t«7-a > h d-;W1#«E i:Hi7j«7ji:©*i 

SSf^77T:ife| l . VapcAU. 4 V«fc !) 

tttH^W^^S 0dBm©i:t6%Bu^[aj±f 5 (ifttii 
73^- P<Z>£|*<itt 2 3%, (SHiT^t- KCDJSj^tti^J 2 
9%) „ 

[0071] *mmtm 3 iz&^xt), mzmmmi 

-r-© , ;-TU5 1 i'©(pI± > AM/AM#^*S(qJ±t--S)i: 

[0 0 7 2] W±*^ft«tot!6:$nfe«i&||l 
[0 0 7 3] tt±©attH^T-ttii: U^ilftiot 

[00 74] 

(1) ^'7-U^l/^fi^{ca'c5<High^^;ufs^i: 
Lowl^Mf#©13»)&x.T-iSffi7j^- K iii&iH,^- 

(2) zcomm. Srt6#^S<5&i, 0 

(3) mmn±i<DiBMt>t>mmmr£(Dfo±&mz 

(4) iS©«7j©«ai{;£mto©'J^blc:fc3S&# 
[0®©®***!^] 

[0 i ] *ftw<D-$mjm mmm 1 ) x-ubz-mm 
[ei 2 ] *mem 1 ©»b*m*-*s>jl-jwd*mb 



^112000-1 51 31 0 



[03] ^desBjRiojeway^y-^ya-^/oatK 
[04] *mmmi<z)Mmw* i 7-^i;3.-Mz#tt 

5. 

[0 5 ] xmmzm 1 aynmw^-^j^-Mza^ 

10 hn-Mf^aEE^^&h^^^X^oy-hyWT^W 
flE ©*B§I Sr^-T 9 5 7 T* & £ . 
[0 6] HuS31iiEb7>^^0>y— h • v— *«JEE£: 

[07] *SOBBJIBl(Z)JSfflaftT7— tyjL— ^ftfflftt 

[08] *§m<Dfa<D$mmm (mmmm2) x-tozm 

[09] *HSEJgS82©iSMI«?^ , 7- ; e> ; j— ;^«a^ 
20 [010] *mM£m2<DM®.nr7— : £l/ i-;u*|fl 

[011] *«m®flia%H0£JlB d£K&fl58S3) 
25 ES^a^*?— ;UCD^|ffi[l]BS0t?fe-5o 

[01 2] #^J^ffi3©^^y— ^>*i-;i,£;fc 

30 [0i 3] ^msm^^m^^—^v^-)]/^ 
[014] ^.mmm3<D^mw^-^^jL-;uizti 

[015] ^HiSfl^ScoiSJil&^y— *fctt 
AM^tti:©ffli5=£^^ 7T-$5. 

40 [01 6] #mffiMm3<Di%mw* r 7— ^^a.— j\,*m 

l-«ra«tS7J*i*iS («Mtft/t7— 'E^a-A') , 2 
—I3l&&tS, 3-t+s»7', 4-JS1, 5—7>^7^j# 

45 T-A, 6-7>^I, 1 O-AT^T- (Pin) , 11 
•••/^y — 3 > h D — Jl/Jg-? (Bias SW), 1 2-"£ r 5 > K 
ig^f (GND) , 1 S--/^— n> h D— ;usg^ (Vap 
c) , 1 4-^5>H«K?, 1 5-«©Sg^ (Vddl) , 
1 (Vdd2) , 1 7-^7>h*iS^ 1 8 

50 -9Mi$&- (Vdd3) , 1 9-mTjiig? (Pout) , 2 5 
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«fc v *m£eai 



m 



182 00 0-1 5 1 3 1 0 



~2 7-#i*fy^ 3 O-fl**!*"*— 

3 4 O-ffiuEElSk 7 0-$g&g|, 7 1- 

7 4-APC0S&, 8 0-SfaHBS, 8 1-A/DgQft 



^ftBPEIBSs 84-3>hB-fl'DS>y* (A), 85 
-D/A£&§§, 8 6-tii*«*«iEWlBlSS, 8 7- 
3>hD- Jl/Pfy* (B) „ 88— A/DSEUBS, 9 
0— 9 5— H«J#*E1^ 9 6— 3>hD- 



flk B2-3>bD-*Dysr*, 83— tiWj«*W< 05 ;i/U5>s;* (C) , 9 (SW) 



ci 



[HI] 



VAT) Vdd2 





[03] 
g|3 

mpout 18.Vdd3 .30: : 17GND 



[H4] 






•:•!•:-:•'-:•:•: :':':-! : « :-:-:-:-:': : 




111 
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